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Jr<y yvttM A dL/JtJ>iJtZ- a 

j If 2_ >5 J IV i? X w W C^Tj )[% 3 - 1 y/* Is &JZ&. 

J>fi 3“ ^<s- «i- X- 1 —- <> •> 'tij’VSjx Xl vX -<£- 

-<£_ (j*^ 0 lf(/fci^A<J< Jx t(jlojy (j* 

tfe-^z-xfyj'L ois i/Ui? jAi^c xv 
-<^Clfl£fii't>*>X<<--4«£ J^i7iyji(j^C>> <= , JA^XPlf 
Xf/^ 
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hL. >s \AJ2- jn jZLjfctC (f.f'J- cA-Ci 

>f£- \Jij\y< JvL-j'O tA)/^cz- ijZ 

J^bj^4_ zL.ji<£- 

jihVb&f. c£jJ'jtttf i ,?jZ-c- A \J^*£>y<L-jS , tfj.'s.&0 

<^i^ijr4jtfzjt t £ L ryt£'\jAj») ’chi, cPu* 

'^C /^ Cr > \J~—A 

•J?-/.7.\Jl 7 A "li ^^‘r- 

7.<z~ J f\J > j)f£-<L.')/iiv£- 

c-tfJA’-JtZ- f{f'4-j:l / Z\S , ‘~tf\j~'fj)7ih\f 

\j^~j^Z~yi^2ijtA}j\j)7 y ‘zAZ"A7/iJC^cZkjtjZ'>-A}4ry.-Z t A‘ 

A-AdAijAz-JA* . A>aA\J71^~<Z-^c)oA)'CZA-A^, 
uJy^ jxJf *\f t/VlcTt/ 1 
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=^ 7 (^£<z- 

iJ'0VJebj!iiJ'jfljJ f )~\SU-*~i} l J~O^'-jj 7 '~^-^—U~'^' > ‘ 
J'\jfaj’\£~\ij&b<z-ij3* > ' ,J^X^ 

ci *£ /Al<^ -XlLA-^'X^ U^/t^c/Asl i$j* 1 £— i —i $/> 

j* <L Ay x^ ki< >^r t kL »=<< - A / A xA^ iA~ ^ 

tL-^c-L-n^fa/ jllAVALX-^WCJi_>bX 
<L li X-* X (/*>•* MIT<L x 2L > -> 0 ^ 1 <L X-. L. If Sttjf{jTjZ [$s> 
fa. & tv£ fajK£*6tjt 

(£j &fSz~ J> &> JV - xAX A' 'X 

£—j£j)\ XA A(JA A 1 XA-U •■»" £/cXXb X ;bl<L_ lj 

<L ^»<L »yj j (X (Jx X c5j,<_ j TX -1 _,<sL ffaf " 1 / A* AX 1 > 

/ X Si I? < <L_ (,/ly jJ rf tU i^X 7 -* 1 t/cJ* if t ^"- 5 X * ^ j: (AjL (<l ~- 9 -AX 
J 1 A ifj Jj A_ A x Jxyl.*/ 

- uAXAX’ 1 (jX3 U> > w/Xl>> bifjLI J J -S>fJ'<£L Ut_X 
- Jc^lc_ if J- «L X 

X-<£- A A <L U?7X Itf A XrcXiA-* i^X 5 * s' 

jA> tf^ixxi/L^u'X - A/AXAfw^^ 1 1 x u< i- 

2~ii~b ij 1 xx^ * C'/^A->vX' ,j *^-v < v''A^^-* X^A^—x w 
xA^^>^ 2 lxAvy l AAuA-^AA'/lfA | Aui- ; A 



20 


\J\JL ~C~ tltijif. Jlfufi \JL Jf^j'ijiiJyi Cbcrf. JJ^\jL d/)C-/£ 

tbtt£-0\ffc/>j’£( i y^<£-0ir/ijy»££~>f/'k -Ijhlf'll'^ (j£j\r 

UZd'-Sj^’S^OX^- U»Z'i-J\yj»£ fy^’J- MU 

c4 - d*A $'/£~ Sj> /$ al <L jr^/S/^’S 

Ll^c^lU», i fjj>//crIji jgd 1 l 

-l/^iiUf- <£- C' rV w&'0 jf ^>-' t L; i/*S^ 

L/'Tw-i/ti- 5 ^ 

ijifi iju«2l //**£>. \j/f)~JL z£j~ /dir Juj>ji JL-L-b 

/i/f(JU>Jt /> //byZydy.^JLI 

ife/jf Focke-Wulf FW190 c#<Li/ £ 
ijIr'iJ'suZjj&ijiljj’l—Uci ft)-\Zji?.tf\y^*^/£dL^/^U&:iS/33 
HF-24 ^> U/c/W(HAL) 

Iks J^Y Maait 
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if/if Iji c)ifZ-ftf ‘&4 '>< ~£' »^<=~ 
d!\s J\s£-\S?-\J St<Jl 

Si~ L-f \fjsU/i>s -L_lf fti.J£„*<LL sL&L &>V 

z^jff tjZ L.fj/d&>£ z w^i 

jt*.*Z Jtl'jc/^>if iC'Lfrrj <j£jtfdsJai 

Jl<Lk r \»^>.S'Si)x\*tfdr^ UAjtt j/VL S'M' >? 

_<£_ It'' {}Jlfi U> Jji <w U U' I 

U wTi w JO; (Jt-v; j? <£.,' l?-" I (_/£ Lj 

<£Jtr^ i 6\?' <L j>^iL J* o f- lf >j ^ /^ f> ’ 1 

oli_/i»>lU>>i_i3!Ji>;:/^^ t/^2. T<=_>Vv 

^<h-/l (/^i, w iO f I ij j l *z*s b~ h Pb fC^( /t >/ ) t> J'VL, Jj U< I «s^ 
vO tC> • <=, ^ 11 ✓ c 6^-AZl ci' jt (tj jtf- £-J)\.£. 

-£-)rf 

(/oiZ/jfrr J^£. Jlj(/’tv4'li0^i; y <fv 

-?jCs, ^ (35; 6 l/xfO^ >*2 Zl d/' l* 
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\/*\Z 1?^* if*I j/i >; / L~ \)&k£- J ) b><£. j»v (Jct> ifs&tt 

-IrL 

/ y i^c" i- 

J*- fd 1 ? - b/Uj J>S>J£jXI<l-X 

^Jy'jti (waves) Jy i *J'r r < o \jf~i&iS^ U/ii d\S\j Pv>wb«L 

6 3 ts Jf C^- ~ s ^~2— 6 1 o-'jyv<<C 1 i^* 

/ iS-C-sflji/ J\r)M i)\?\s<£. iJiJltfijb't-ijj/' 

/l^J^d^L~d>>^d£d s -&>%‘?r-*—/‘•' !l <? li ^'*'d i 

lijjLXl j> f IJ l>cA/ i/U ij- ^ U d'^M 1 I '£>j 

£L.>\jd}Jd^/’\S'd^-J : -^d_ ArWl 

c£/Juo £liAff^ 
<fJir'd l dQ4£~dZv*>di'>-'i% , '’ ,, ‘b , y / , (f*\s S 
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Jbr<LX-!/Vv^jy^»lTi_/ci :, yiJ^ Sxl^bi-fjist/ 
J*TJL Jii^(—/»t~ (X/X-^r'* 
ffitCiJk&ii'J / Ji)UiJ,/t\Slrrtu't<^j^s/jlf.S*u: 
JL/sULmt 

2-<£Jt;LiJ-llZcf\JiS *• c/t y»‘J If Ifc^U* Jx 

f &X <L X' S'/ T -!s l J/c^Ycfy X 1 * JjjjtU&j) 

£— jh)dy*jt) > \$/£ <L X -V- J”*jX\2*V J<<£. <L/t>y / 
-U*fcjXiXcbXX 8 ' < i 

_ _ tfxw ijXj^^}bXyi^Xi?sXitXl.X tSSfcS 

X- ^X If >? b 1^4— c/l^y StS* '< (ix 

Ay(Xo>»x*j! ^X^i>X~^XXb>>ij/irX i/» wfX. u 
Jax<a .yoj.uAjtfft^jU / }>y J?b X^X-iX 
X”bXi>^bb<i/y^iACiC | y | -(j%-^f' j »-'^ ,| u^^'^ i iXc'UX> 
Jm-kt tijCcft}Zij/- / Sl)s JjfJ'UllfSut'S t/'J-t— / iX<f£ 

J’j<L L<£_>^jJ} 6/cS 


■^ru^L X^/X J^frsV'Xw> 
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£j>\<l. c^l; 6^6/C J’f.^U> > < L (dW^^J’t- MIT^ 

j y b y it<£2. <£_ ^ lj »t - if i/l <j£ 4 [ ,j * 1 </ 

t* U ifu^s t/J U >*(<£_ <£- c£ y?l 

L .‘^.Utlfe J>;i^ j»jf IfcljC*i_ jLJ*\Ji7»\J9. ^>>1 

^jj^t Jr 

v MIT 

6>6f ^ ^»<^y_ l ji fy^Jjjfs isL 6bV< ^ 

_£"l£-<£- 'c-rt<£j£-\cJ/‘ > /i.)S t j)\£L 

jfvdtf-C w/V y^)< <j.“&£jii\st- ^J*i'f:\ ”[/ 

'\$£*eS6j\Sx>f'>d_?!'<-/:(” 

L. iS^j-^Su^^/Aa <=- '-i/W' Sd 1 -' ‘S<—AjjkiJj \jfjt i~f 

c£ Jijnj 1 tjy“fZ-U> ifij J'-f'A- »-<f- ii-4 ^ bl^f/f 

J^-IjC^(HAL) MIT 

u/(<C ;l£ Jbf_ {£*$[»}! JcAi- cX<S- (^ 

jy>^Jc/ ,y ji^ t-b iu-> ji j'wj'Uf'J^ s' 



25 


L~ jt oG’tf' L~<s 

‘Ji J\j& ’ .is Uf* &J&L iJ’jjf’Jlyjti HAL 

^ .^SjJfL yf&Lj&Sji l^>/lUlfv/J^c/fl^ 
_ J'’Sj /f \r£& ;/j'«L l£|"/ i Jr^c/l J lAL <*£- <£.K v" £b<jZtf3 

<£.j&j»j/'L.jZ-£ r b jlf lS 

l^~/'iJr‘\&{L~b i_ 1/ l^f <£ Jr* '<&> Jj/'C & 

j\)j<\. Vw^cTjby / Jif'L- {JsflL-h'Cr-i&xl-tC. L-tfj&j-V 

HAL - IS fe»f f jK^j Ik tlf<L<g jfb>i t/t/5 £ £ <L U * 

^T»yrl^l^J^C^(blade angle control) beta4~>j<£u#^<£ 
lsU> jZjx^xJ\Ji: Jb i_ A ZsJ’J* ><£ \jf‘ 

L- /<£ JUiL L.A)faf£\ &>!/»<£ J1*£LZ-/Xtj f f 

£c^f,r^tJiAst^ HAL^ 

-iLt-c.}&?•<£. 

-u^'X/'»>^^U^ < L^-IS^DTD & P (Air)^/;!^ 
--*£ (}/</ /lii J_ «£l y i/f^L-wCi Ic/L^ <=^ jt£jh> 

-4- <£-&>!- DTD & P (Air) v*iL/2. £.£&tf»*/isJzL- J^b 
(iX^^c/y^^i-lf*JA^Jt i ‘i-«£iy_X( < £lCoromandelCoast 

- ISlJlj <L- H /i“c_ li-*"* (Ji_i£ Sj L J[»_ \jjmA ./£& I/; 
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jf^tC \j\jr>J>\jt Ol£j>l\J?f>J^'$ t b/2-.f{tijZ. 
6^/d- - AjTl \f<L- JUljCj/W^jt O&ist’ 

£- tz- j &: /j>?i&/-£. wi >/^jZ ('tfifS tT^Jy^T «-$- c- 

oj \k u &iK) <) i <=_ jy>tA/ y 

. f \f‘" ml. I'J.ifjfyCj* 

Zl > y jj>/£\ w^>V (/>» t£ * w3>(/jlr r T<J£ a* 

w#Jir 5 t/ 1 500 ic/L o? d .> 

'~Ct-£cf.^* > ^) , t j 6'*j£-f'££-J’j^'cJ’iJ'i<z--jfjlj&'{jZ ft 

jt^JA 

\Jj)b/‘\Jj: l/< (£ tv Uy_ l> jv l J// (/ly ^ j iiyO/' 
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Jl»* ^q^l.^j^l. i* <l 

W/»X~^/ , U :dtd & p (Air)i-^-f-/^'c£ J, r tf 

J* ■(Fe-t,*'* <£&*,£' filt&fflr'J* 

*f l )<L-L.‘c r )i>f’\$ Air Force Selection Board XA-&U? 

t)l}C- tZsIflUZ 

drx'Jjt/\}>?fyulJ--vJ ( ixyAtSwj>S}Jj:jZS--& 

^cf’J- O^bjS 1 25- l>i^C'l£vO - Jf 

Q;/jJJ. $ 

Ljiirsifj: j i */&,,&1. v* cT^. -/J^c, ^ 

Zl »>' T> ^ fe, l \f. L. cf-iL & i)ii rvs, &?■ - L. jn J^cj- 4- 

- \fx~ bjA. £-t fjV \f‘J* r r* > J/ 
^ j l _j &L J\j,H.fjfjt &L JL 
<£. IjtifbuZjl jt&U*-£-&*Sifjl ( rj: \[(/'mXm £. JU* 
ifi&■L-jZj»t\Jr^iJ\j>jlj>js-j*\‘<iL,\ 
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(jU »U j)l jjZJ Sj fji i^rt J'i\ >/ji\ iLjAjt (j/i jj 

cf^f ffy^diSj< jZ - d?jld' 
J'UtiJ&jji J*b i)/jt j\^ {J. \J\rL- 

Si-tiiA '•*>*< t£i jtL JL 

-Ljf '> 

fA^ U £, t j w^r - J U Ti(j 1 1 J i/* t/ 1 y 

■sr 6 HU*’*Z'j+S’fyJt'lft£-<z-jlfTulbj£ 
l|£*A— JvArfy'li’" Ju (jbt c/^i 
C^fVuZL A->/AvZl c&tfisji? 

c- oIg, y Ia1 •’.^ - 1 V ^A/^iI a 1 Ao fi-A ^ ^ 

1/ t* -/Ito As 1 * iX jj &<—j \A-yij e£~ £- TjZ (J>v t3! if 1 

_<i_ 8^ .«<£_ Ai * /<z~ IrtjdtV' lfo~sJ$ljjbf~iJ?i' 

oi , » ^ycJo^ ct^< 4^ f ^» 

wfir-Uf'r^Yyj/i/lf DTD & P (Air) j)ijibd’jZ 
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ra« g /■«- t >/^<^ cX 

jy /£y U^<L c£ J r <z-^ J dXd£f l - 2- 

-<£_ 6 1958X1%- 

_i> ^/y.» j! .Lfe ;t>y Ju c/^ ui ( 0 » ^ U'y u? ^ 

^ (/^ 0 U>M > I l^’*/^l <L-c/-J ^<77 1 ^ ^ y ^ 
<=_ cJuSj^c r i}/;>) j>*lf;tJ'y>{^.dix^L.&Jtr'4' 
j$* £c.\)lL Jit jfj iS c/-"* (3 ( ^-ii /<i & kXi ^ *j>>/ & 

Aircraft and Armament Testing J_ZlXt£^«£l (Shop-Floor) 
(jt^i Gnat MKI »>XV-~/ ! 'irf^lT Unit (A & ATU) 

-V>?jZ<£; $)fj 'Lj\L.dL-£-J»/>'d^ tt 

/J/L( > /lJiy^>jivA('^j jl<l.^'f'V-UL yfli^ 

<L "J$s jfy/ruh/. ^fr\S jyui; ftr? 

Z-xL-1jtJpSuyf&osj$c^UJk>^ , ^^£^^ , > 

-JL 

KUf DART j£ DTD & P (Air)//l6<^i^jjC Jij 

*-/«£ (^l cAf- WJbjzfav sSis^tf^A uSfjl; 
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/ Hot Cockpit JL Jjfff\ 

Aeronautical Development M L, L.j/J\s f -\j z^.b f 
ffc4»^Establishment(ADE) 

Ji blflj'z- Jl> f 

ifh>l Jj JI ft fjj tyfoxfriJli L-f> J- i/l 

jyiiff(Ji til 

‘ ff^^^Ul 2— * ff»j‘ f^j}< Jit—* fcJly^i'J* 
rrf)j)tfjf'cL £^yl<^.sf*jCl-f<£)h3lJtL-r[f<L-f 

JilJtZ-f&lfjjZjJ&fC-lJfjebj' f.)fj^L~ 
b Ji fij 2fj\s-<£. 

Su'> *>'lJ A ifi C-f f - ljl sfily,) «!? <L '£**?( 

-IStjlfcjtfr 

Ground -2— fjjJ fjjM ff 1 1 Ji lr> tffb> 
fij) ji&i-jsjj 2_ T Handling 

Ground Equipment Machine j\$ f f»/t 

>zf?iS (GEM) 

ADE -JL 
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j?&Wdfs&\r~&^r*S&J^Jk4-£L.AC>/{f-yt 

d^u ; Lv *-£■ j?‘S &. j £ 21W - £ w Po 

jft-jyL jXriS^cfjb ■&*&& i- 

lbs ;i(? J»* iV (j^ <£ «L bi l/^iU- wfJUc.U <L Wright Brothers 
£,}j,^X4t&£dZ±b,s GEM.'U 

Cu L. c/JriZl i/l l yt c~ 

-L Jjrt/t*f £ 

££S{*s^ts\ji-j$±fsSsiiZdZ±/<-/»c-k.,./Jy 
< ^ J'< (j^ /£ A& J Uv ^ £#* ifS/wXly/Jl/c^ j<L_ V l/lT1/r^^ 



32 


ij"A 

«L _2iL»ylf 

(J’U't—y'w Z^.G tV jt j£ JbbUi: 

Z~* J_ £ C*>\S J ?'^> Jb^x&A/ 6^ 

-<£.!-If 

£ GEM^ 

^>>ifA i/L > bJisCwi/'</* 

^ i_ t wTij? <£. ^Tjy* AjT< Sc/^?-^ J'j? v<-Ac- 

_ U i * b. ^ i^'X/li^L 4/1 U>>y w^i ^ (Nawies) 

jZ \yi J^_ oC^y t/l<£2.<c_ wJTLjV tlf l/^^yti-yi* 

<1_ *1/1 J"" \jh>^j*'\s?z£tl. ADE C*£\eJC— 

Cl l>j£ iJjJtJtjL iS(^~ b Wij^yWnght Brothers 

: l/j^ 

ifUjvjUt^... 

! AU»«c£ j}'&£~\j}/' 

I j?. Jlfif/’xcl- if^sSt 

Jr**'^ ADE L~ ij? I >/b $>s}) ^ 

yX^'-cTJ^ 1 -^ Assembly Shop <L -k^ 1 J.'&£- 

Jil GEM 
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jX £Ls y J-L- Jsf’i'sh 

t\?JL£-jbs JUtaXi 2^. ^ tyCji. (/I cfC^l 

G E M ji i£ *- >< c& t/t X fUf ”’l/X ft/ (j^/'fjJi. o/<-I £ 

Jc-efebs 

if * 3 1 /* l? I/Ui iJjU yJ (/l X <£l JjI if^-iflS 

lbs <L Jj/'// ^tLslJ. J?L. <£- yy>y* 

ti/"1/ liy/Jy_‘‘/'yOljy y i/l£ Xj^y^X/ ( X3 / Jks (J^- (/<-' -w'* 

uCi^wJt^Zl J-^tSJ>y , /'( r ' '<~ s J^<=- i_ c/^* 

Ji^/lJ^'i— 1 ^Jr*y“yj)~iSlb/ jt 

£<Li/-t<=_ V- <=~ J l£* f<£ >' Ijy (/> Wk Tj^5 

>*< L/»>£* J\L-d? fciyCji^ <L 

-Ul <£k (/bX^I tL-(”-jLj?cX. 

-‘>>^?>A-£tfAr'A[5/„£j>\,f(ti<l. < CJ'/fr\j,\j, l £i\b»)\.j 

jrfjtji <_m wi-U/J^X4,y ^ ^ caw/\L(« 

X^ Lc/^ l/yy^J l£ 



xU 'V ft/ J** /li-f J\> tf-ol, r-i\d'> 

A^i-lL Sri »v '-£'£> i/< J? &S-£- Jr CL. £- tjfj'l<-jla 

C—Xi 

i 'S&xfciHJrfci-fiJjC/jL 

C-/£*J\iffcL-b (T/T/Jl \f*j > jls, blP-l>±£>S-U7L-fj.b)Jlt 

\^J‘tfc-)f>ijij? fr t>j}hJJirtS£? JLL.J'lfij/'lsiS* 
d >*jCL fc- l LJc- &yt ‘ - 6L jf^/l ’ c- J 

yii L. jZ »x"T 

J\£(\S"dyiteej.c^hw'^x4? J '^ i /*J^d : ‘4'' s '^ r ' 



35 


-\?c6tfs>ij!{*'<-j\aj:\?ldt?i$f 
Mf-S'Jjrjt ijxk c~.\£j2—f 

{j^tC- i£(£ I ^ (TIFR)(t, z+jJ ^io iflt its-tfljlS 

/'/i.iA^u^INCOSPAR 

L (INCOSPAR) £. ^ShJ\.\f\,d-. tf H \S 

<£uXb'S(Ul2£& f ~0& : TIFR A 

-^IfU^UVUTi \j^l} t')*<J'td*6~U~ )£>*, <=.- i— yi) 

t-f H- Ulr"il 

{jy&'sJrJ'ZJfcl\J’i<L- y /£j)W* 7 * + hjZ^.y /l«£l cJkJ~&— % 
JbTif s' ^fc- r /V t 

-Jz-teutet-A 

L-y: Uj t(Vc- 

-£o^- . <£_ u u 41 ? 4 _ > iil w l r I :f\j£ J &/>j) f i T 

£—&[>rnjfl[^ L-\e X j/y<L,t> <L-J Jiff 

sJ>j*>‘c-bi\jtZ-.f\ f S iJx»-JZZ-^'Z'\{‘=-£-b' 

- ^l , n~ J ^ 

tfx4-£y>f'^df'xjz^£ J$£Sf-'An Su’f-ui 



- Xv •> 1 Cf* <L X - yJ*>6f' t Xi5‘ U~ Z 

S>s\jw < <L *Ji/v t? j>\jClL iS(£ \2\sC Ji/.b \s(f»?\i 

4- tffZ id 1 <i- 

/^ 5 - t/J 1 <Z- /»yriU*'-=2> <L- Xi' L <=~ (J v l <L I j <L rf y C> 

6~tc. £- 1 /^— £ »£* \j£ Zd-> Z 1 ^S’Lt’Jii' 1 ? 

_£uCU£ jOA^- 

£—/£ f(&£)>c-/»\Jlr/'. ~\f if<$L £~ <£jM?\$a)cLrJ' 

jZc-A&S'M^bdL INCOSPAR 

wi> fjii.Z’&Si'ty jtl 4- £ tu \f 

j*\JLi 

ffuLZ'Z TIFR ^ks/fftc-xd 1 INCOSPAR 

J/lXDTD & P (Air) jAfuk- j^wU 

ti/f VM~! <L INCOSPAR c5, * 1962 

dZ^Z^dl^^- sJ~ 

-i_U \f Z Equatorial Rocket Launching Station jtjrf 
<L t/y^£ Physical Research Laboratory, Ahmedabad 
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IOf U- -U*-c/<s^- cl* 

£>}J)\\J^S}C- t/J^b tcA JC- JsiA si*£ ly - jft/ij'lejf 

(/i-<c- ii4^^0l£ < J-^iij»> i/t^y^V^ 

£ ^ j; oc ,i962-<^ t* jt* J;c 4» lWj^Jv oi* 

>ii y<=- U«j> \J>\*>£~ •yy I ft)j>j)j 
CP WD _ 1 Y'T 1 ^ 4-ii/‘ ii>^^./^ u n < LyC jyil 
(/i^frit <L vz&A'Ms k£&\£ 

&L<£jL D j /1 ^ js i>/<£ j'i 

National Aeronautics and Space Admi- £-£/'<<L-£-(\Jv 
£\j>£L.£k-c^iJ*j\jS\st!‘\J. -fs/tfL nistration (NASA) 

- ijijj ItcAiA l>y 
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Langley Reaserch Xl>/£,>/*J- NASALS' <L jZ 

Centre (LRC) 
IRC.&f/t R&DJ_ 

i?) If l/'bif 

Goddard Space Flight Centre (GSFC) jt c^.LRC 

suliS NASA-/J/V 

>±Z-''J3:S<£NASA 1 , J-<£ jSfr Jl)r['l/-£-tl){jZ Jlr'lMltiJ Js 
Wallops Flight Facility^-f-t-l^j(/C> 
<L ji_ SfiX/ U<£l NASA Jf«. _c_ £ < »(j£ L^?vj« 

_iL <£_v/j;ijy i/^ (/(/(. 

t(jr^^tx(C^(//^rV(/fijiiFlight Facility 



-f r'JtJ’dJ&Z d'<^A<£ \^&ijCL\Jt 

X l Xd , -6-**Z<ttS df^d^#■''$$,/•/.£- ^J^}/ 

6<~> M }{Ji 1 bl*-gj?j> 

-Xf<LNASA S]}*&?&/•*£■ -iflibi A £^i*jj , ij/ , tj 

L J)<£ •c-ytjLi-A LjtiLX/' 

L.\X-XdX>b»stfid&^~iJl£’X&\e 
Sd^-dl £ — 

-dlj'zft'ijXXzX If L&lftz-ddjXH^dX 
tjJL- J iPii ^ - \Zjfj bjC'<z- J\X)y/X> i_ u i tfx 
l d^f£*'o*J?*t'\.iSuf/plA L/c- jP/fVL. diyXi 

‘- ll/<L )b: <L- d* [fyXij£ gl- 

Z_lf d&iu If. fd^-“u?4- X »xi" 

*r t -^X > i$d'' i- {>*-* tS (j'Y’Vi i/fJ"uC_ yj'jT Z_ If 

o ^ \$d^s{j>\d Xl j ia • \jyy*d?* -/vV *'^ SX^A/'l/t i^ 
ly ijC>>X~£ ifdXt \ <=-1/ 1 t^^VcTw <jj: 

wu^iwtO; <=_ i/uvjift-U*/ 
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-£- \J\fj)£- j>sj j)I ‘j >/< i) P<~~ 9 J^0~ ^T/ >^ijlt/k> 

jjtiAiJ (jPjto JU- -urZ-fJ/^u^-'^ tf 1ft 
-l££-/ 

/f*y/21 wi^0 1^ tfii/P"iA«-?ij? i^/tIj^NAS A j£ 
-L/uC(ILI-T tf t Ift/* 1 2*ifbJfiSl'~Ciz-\2)}bi-x&\l/' 1963 
tf/i Vjv/te*-Jsy£4AijijZJtAb4.\j\f\ UtuCNASA-. 

H 1) I > <L- If lj‘ iJjs X 1)» >■» * L UI ijCi/L <L. cf f~ U t.XJ^°/ >f O' l)<<c- »Jfit 

-Z^wU tic-btf/btiL-tf sf*ifbc~ j/j/lb i/ 

(Jf/It i/f (Jj/U 



j\sL}'&J\s\L J?j,\ yj\ Data fibs MI>1, f-tfufiji 

-L-rti/lb 

{J.£/\~Vj fiji/- ^ * JV* (^ - (} £, 1^1 (/ 6%/-'-*! 1 &&J* 0 
1962_j^/^ Zl (jyii? Aw^t-Xi 

-1/ fc/u> <=_ (,£*»</* ^ ‘S'l'»-*5l<£l U i /-J’ f X 

iJtSj^O jifjit iJmI yjk \jj>\ <L tjjc/-<£d* 

cfi j 

■*}:£>/ 
~Ji if4—’ 

4_vL Zl tJir^L. Ju{ IvL'/'fx/ •/•« 

U (/.Vy^c/Vc/^ (^C^jAm-iJIssS <*- 

i/ui^oyjybtTVu 1 -^-^/ 
^ incosparJW iy/tK^V*^ 

Indian i_ £dfJi* r ,lstfS(£u*£'t 

Satellite LaunchVehicle 

tf<i_ < Ji^btyfjy 

ji7^c/i>j^iijyU>l^ j^flC ifiJjij)) $jt j/Jfi/L- \$j? 



>MMtJ't)\r-aL2^^r'iJ j bC-}ifor‘t(' 
^.&WjV/d»-JlHfc4-c-t-/»jZh>SV&,<J-M$Z-!n 
7JLc-jfe, l jZ^-AL. Satellite Launch Vehicle (SLV)<=^ 
Rocket-Assisted tL<C^~jO> U>A=utc/^L \j/\ 
Jl3^ri £ i_/^ Sf £ Take-Off (RATO) 

Jh J /» ^3) [f'^yr/iSo ^^c V ~^ J i t /- / T Ju ^‘~- Li< U? tr-/ z-i,/^s3> 

Jid&Lf.&irti-ftf 

1 &\)-iL2-.fj>fc. )\~£sf\jhj: it> jc 

_J^i-ysT-cr 

L ^ J^* t/jCjZ <l- j L <£l £/ £<£. rfjx \j J) &<£. 1^4- v to 

<Qhz'i-\S&jy*\£ [ fs.jL, 1963 c/ INCOSPAR JLI-fJ 
» 'cTV//!t 
'—£>'£ if [Jj&'bfj'j'&jZ jjt'fbjZ iJ\jlSi£. J.j)A 

Thumba 

Equatorial Rocket Launch Station (TERLS) 



USijlJ&L INCOSPAR^c/^f/- Su&Br fafe-tftP 

J\s<L 1 «Lbs wi-A/jlr )\j^L, 

~£lf L/Uf jiilUi'./iL^^jO-c^Tj^ijUu- 

j»‘(\& [$>n'»SjjiSV£>St U f>V*j/L« l 

y i^A/Bk-yb^toTJl^ iJT(/V^L<£ <LX f.j}\(\& JctJn} £ 
Jl$i 

jZjijjJi: jb^rV Jt£ jc>w*e/r 

-‘r' , -d& 

(RSR) w/i> .jf-iiU {/“v /" J? (Jl*> Jbf 

1/^ tiHrfeSij Jti'>\sjC\£<j-% \fuJ? 14 Jtt>/c^ (*f *4 
-c? 1 £*l/\j<>*?»-&- \^f'/? g~ J\y£ (SLV) 

i jtfl£ U>»i J/l tf-/£ c^>< > f 'W jA» J>f U 

(Payload)iV^(/^Vij-c^’Z_lf<^ Ji^i 
£ JjftjJJ P. £ 'tifttf&fL. Jr 

Ji(j£;U *>/<£- Ijjt iS a* l^t/ 1 (A* £ lJ *-£< i->A $/»-4Z„ {$j»/ f ^L. 

£-L ^yu>/<i>T rjfeiii-^.>(A^ut i»^ jt?y/ 

4s2. d*t^7 «j£L ~£L yuJ'bjtjU *>/ttL. t/f' 1 )a//j \)j {jji/* 

i«&A Onboard 
»b Onboard^* &jC^c~ <Jfj 
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JJ'X-fl JPjZdbilJrtiJ (J/i- $*-** 

-«£- 4- J&/ f 

iff.As RSR <L IP- 

-f-^U 

i^yVi, i >4_ wi/'^ jA J^yii jA A 

isUi : ‘jA6Kf ioU^.^A/ 22&><yfj*&x 
Lj> l~ i i»i \jfA wit j: u"* lA k jA „ >t jCtjji \jf£Lj\-\2& 
/ sso^^iocii/d^^/^ AIGujfck./ 

_<£if4L/»i«ui$4dfc 

lTUy' ,Ji — J *£ji)VS IK*. Ck/lA Jp'btJI 

c(A4(* S'Jyb J^cLsL. $}fj If ‘^\Aj>L J*- if 

Propellant Fuel jZs^s i £L.Jj\g^>{&\^4\s»i/~^ r £j'\ 
Rocket Propellant Plant JJ yi jfiifft Complex (PFC) 

jt iJjA^yZ 

6M}Lo>yfO\fyhi *a>. -<?- C^if 

/jZsjsMiijL ufbsjjiijSij,)\ie- r&\sJiJk\S* 1799 
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(Reverse JZ'f4\ 4- ^./-C O' i- 

«£<»l GATT IPR Act JjO^w&i_Engineering 

fj\ 

J)J -l}tt >£tj Jr {J% jt J.llf&jj'l.J J& J)j 2 J\jt) J\ 

Konstantin Tsiolkovsky jt (>1903) 
L. Hermann Oberth jt (,1923 )ifs.js\L Robert Goddard 
^i/L. Wemhertvon Braun 

V-2<L 

i Jj/jXb ifj?i-Jj^jtyj)i<L.ij^t 

-6>A 

J^C (jcC--; 

t-A <£• or'tT \j*zA/ fh&jj’Jb jL\ <L c<< 

<£. J>y tfbbbJg 

Vjlr'itC c/i-^_ U Cj> (J&sf <=^ cTud: Ju^Zl $ss Jj 
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iJ\\s<£- 0*" \fd K *•> \s/^.)s 

L. Jl> t£’'>i-2Lt>bJ'i)^'i'*zjjiJJ 

^jZr}LdizJL£x£iuZ(t<LLj^J-\Sc)fa<C{6o'S 

(j^hu Jy[ JkOU 'fits »*»(/>* (f* 

£,)$ } VS$ J\J> Gc^-U-rf- £_->c*U> «£• 

!y£ ’’-{j'yfe-J-L. P:i 

-“t/fl.yQli' 1 

GlC’-' ^<=-- •s^ «£- (3^ LL/'A 

j )iSatellite Launch Vehicles (SLVs) t£i<*iA £J-iL<Lh4- 
i^ tfeu^X^ wTiy^i-^ tfe 

y^—J—bL.J'^jt J)j\)\ >J&s \JrP , -*J&Ji tAy j£ JU‘l(3lj?A 
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£\$/d\ j/Lt* Jji i i-u U''6>ui 1 /j >*(/ 

ifi-Z^A* fi'rf/jjiufivtit-A £ jutou/f 
&»tJox t ^ ^ /^Cl/sjcT/ i tji/o/'jjzj'a\fJifiA 
-UT^ Jl^f<s_ t/Ur-/^ J_y(\is flf 
tytfjrtyr - jfjC/jt ft//*/ xfbjfildjtC /fl7 i_ /‘Sdt'i# 

S$\Sj>s£- £ 

jt Radio frequency mass spectrometers <£- 

b/.jJijj>\ (NPL)&j[iJ&?jftOibSdL IWR^xA 

' -vri 

y d/^A *<$- £•£ cJ ”~jft t’ljto 

cx'ffZ- */sy\ 

& &j>/’>-+* iSfjr^tC J*<^J l/I fljZ \Sj \/.y t/xi t*7.tjC\7. 
Ja/ y<z- t/w/^ t/’W z^ytjb t/v jtf ^ ‘ J/j>y 
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JL fc-ilA$ J i & J" J?\ ^c- J l/JvC i 

'c-Ss J> (jU-* -Jt L-i1 £hjp l Jt oi>£ 0'*+. t*{ U4i?U' 

Institute of Space and Aeronautical Science iJ»i /i>y 
\S\.>A.jC\jfijt-£-jb c/v Mi- <-/-\S\£ (ISAS), Japan 
Jr^y)c- Sctj* t/jt c— >5^ Zl 

Jlt/l JVy/j Mi-<-/-\*J\j\s£ t/ltf lb / 

2Lj>£/fcS\sd$'.~J ( 6i-f-6^6& 

150 iVZl Zl I* ^ 1 

Lf&^\.y~ ^JL <-j\.LbWc-o>fr&*ML 
Jib/its j)HM/£)s-Z-\e (sensors) 

fiL Z-ytfA*-(jfJlJlAi I V <—* 2— i) c- cilU 
J><=_ Jjy/1=> U jllf fui/faS 

(j£*A'b-lj J> {\J)/[*zS Uv*l d t ^-U-~<sr^ l k. } 
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^ybsj/ruJtic^ Jl >>£(/• U~ 

jfjC/tL. Xc/ Payload Preparation Laboratory/U^ 

*/< S<£f <i-j 1% Ji^LiVi<— $J<L -«<£_ ^ If j/yyj*' 
c/trflf L*j vb,i v'wLiu^jf/ZiLl^C ^ ^ c/i^<»/ V»/ 

<j£_b_i>£/i/<£l ti^U'-c/lf {jyitZ- '&J5jf i \.)?tsj'^ 

* f><-/£- L-ji/jt Jcvi zs (j//**- 

-/ if 

(_£ mJ# <£l ;>i JS& ^tL. i£*y/(/t£j 

-J& 

»Jfcv»l u>-* tv j/L (Jjc t>i>r l£<=- d 1 U? j^r-i t* <£-%=✓ 11?* 

c4 /=- vpf c/» <L Ju ^*Tc»i_ jZ 'f't £- 
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cfi X -A jAij^ ij£ £^*—X <i- 1 Z 1 d 1 * £-k 
^ I jt C$J\ <-j£iW£?. / C, t lr'3U>-1> CfUC^oMrc4 Ctj&jCl 
Fibre Reinforced y>(/U J5*> dX-^f (*> »X 

-JjL Plastic (FRP) 

i_u£_wri/^^a^u^/'t(3^ty>^rr frp^i 
i-ifxf l»‘ I x—)JP ! jCif(jf'}}Z iJUiStc- t'UbJUJji 

International Space /TERLSv>)^«&'t^ 1 »iWtkV 
dnS £J 1- j/iy tfA/'-k'iScience Community 

<L Sy d~&*X- 6 *d?d *.•£■- ij t**-v>i v-v T 

<L L L\i\ X j/l JtX> \sL-\> 171 v jfh>\ L& 

-Jiti'ij i \.jlj#/j£/jf‘ 

c£*J'L\/_ l j <y )fy<L- 

<S~ < 4 ; X INCOSPAR U ’iSx &*<l Jibpl L. (jut OU•_/£ */ fs Jf 
!U»}/lii)j'[si*/d$i-oAi-\/J\^i//t)ftitJ%L.uArtdx 
<z~e> 6 zS/Sd&i<£ £S<l. cXX--< l. Jd/X 
L ti/iff<d4 L A fa* i-x^^Xd 
~\yij’^AdjJsjf Xd—b' 

LjAd'.LLs ifst-dj-g- ddi^i ^JjdWjd/tv 
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J*Cz_y 

&ls»>J'\f r 'Z-fj$jZ U'l/j)% *iS u£j<L<j£ \jfi 

'ii-.nAji *J2 \j J j'* w* - zL o td^X • Xiz-.iAJ'&ii cAf 

t>lsJ , \J\~Z-‘\2—£.£.[J)\j>$fftf l 'tS'c^ Uj £>l J/M 

,<}<zL fdffz z_ /c/L*'>/<£ 

us^>.-tufist ^ fy*{fzi *j'/Z-f 

fi\i/>^dtf?\f\if&l)/, 1967^/20^, TERLS^75-^v 

*- !TiJ><£_ X’c- £ J- L>>/£- ((3Uf <>U/A./ 

l£AC»j_(if l£ *r J>1< 6 jy (j£ wJrw/_<£.(J^A£l 

•jTitnlfLC^Wn/ 1 

yjl \f^'$X)\j<Z-~\$f-^£- i}y, bVft i/ 

ML-jZ W-istJjiiti' ijti^T^jb/jsif'Jlfc/iZ'sjCtJlrj! i/uiyt 

$2^/*?. {j><ji i j^j)/ , d ) *^ <£ 4- U' i - , r- dx^*/ f X* i->p^t/' 



IflsSi Uityi. 

(/by>l ^{jjl't J«£t (*4 *=/</(/ JAtci^r"l£ U**\ £- 

jP^.Z'fj'lJUrt t4&?--£- y£»»J'tf{Jr*Jl 

i/jMS j i jji 

ts 1 j * i/*-^ f- fc* fe—c^/ywi^L. / 

C/t SJ! 2~ xjfiSfl tij 

.K<=_ l?* w-> w-^/il 

X*-^- Jfr , ta£i«£*Ujil 

j* jf. ^41 r tX>C cr 

-^tlfc/. 

^j/«^ j/^wiJ^/jr^£l^uy-/ 1 tfdf ui.iy/^wtXwTf 

_>/-£ t/ ( 1- i£-iJ>fL>/ jb/j J>J>1 (j 1^1 wl yi-JL-^-C 

-J$lrf ( £&£jZ<-A£d t f£-&'d'> 

w U_^ lTtXly(/plwXl ^ £/ *■£•<£ wlX 

^J^A/ZJji zi Ju * j!i^Zl l^/^i Jy^iy/iiiL 

^//(/' l;>-c^/btej/iU/ l/T 2-fJ% zjtL-rt 



'cl- clj\S (/jOlXL o'- 

^ jfciy ^ 1 iJ^^r^cL- jr^jib 1$^ iJ^iL 1 

tj\~<t£t IijJ\s£- (‘if. 1 ;* 1 w>>» jj^- iJjti^L-tC-Sc- Jl> 

^ if J/^-'r- t/V 

b/jjt Jl/ur u U'l/i/pi^i (Tc^ 

iTwi^-^-lf 22 *J?lJ'c-jrtt>lj\jfcL-\J\t> £-lf 

\$s >Y k J/'iJ>^ cjrV j/tfAif’* jZ wlX-^ Jyj/' 

-a. Jif^i^t-- („£{;.> J^L uY 

«£l s£.»£-\J*' tf^jJj&'iijZc-j .u «£l jjjf (jc! 4r *^' , - / 

JX tA ^<>lX ^<- <-S r £- JW $j>? 

*-/£; (i-^r & 1 /* 1 <=--?* 6J*' i/c*r^ t** lA i/> 

S\fvzd.tft£jA*jS^Q'jZSlg.^<J\-\f±)j> iit> 



5 ? 


is \l£ / L. 1 '£■>£<&■ - & t 1 •<=-'<=- 

JL,»lit fjlrz- /iS \k 0 j (j^* ? ^ k^tr- £- *— 1 

_lkc^tt/^(i>c/?^^iji.T«^Air Headquarters 
rocket-assis »U >j)Jjinf L-6tyj\s/i)s 

-ted take-off (RATO) 
>j> J- $*• 

ti'iS (j££_x <L /fc-c-j.U -ilTilpat Range 

JkOkyfjy-k l_ /'/'Jc Range <=, J j tf 

I Jl^ivVy^fjy-lUjRATOjiv 

(/> Jr^)A“L f-fjL g. f \S?J» \frjf V 

4- JA_y Iff .‘Ljf J- ”b wf^i/iy jCl'lc Z 7 !. j£yjl cA*yt 

-“£»*& (S 

y ^y>'j ^>l l^i JL (Jk Ok^yfjy 

41 if&frAStfxf U>4 *»*JV ifc^ <£ c,l» U- 

C^Lk£ J))^/j)j'J>^L-U^}/j tljrlf.e- \l\)L-f$j\{jl.)tiLJ 

Jpjfi J^L/Vi-t* /tC/*^ sly/• l^^jy i/0>< i<-Jij.\£L./. 

-<£x»jtjZtf)C-s££S 
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js ufL ujI- c 

JbT St (/ £ &) c- tf 

% c/- If J-% 

Juft 

iMtf lU^J_ u Tly < i_yl>/ u r>RATO 

r 3^1) t [Jj^j i^»s>jLJiz^<&jI 7 iS stjhtil j 

StjJr'FMTO^£j,^HF-24,>iS-22ill/jsW-<£/fii>J 
IsU'iUj RATO Tilpat Range - if&jy/’cjjtjijSiji: 

iS<L/fi/;>Jj-£-300 j\sLj'foj\$j£&L24500 JjL J\ 

Space Science and Technology /ft d&S{Ji-ijisb>2 jti) 
Defence Research and Development jt Centre 
Air jjtDTD & P (Air)«HAL<Organisation (DRDO) 
Headquarters 

\/J4jz tfL /b^rr^^-uV &\iSS 

(Diaphragm) Z./L- 
-£-lf lbl£r£=- 

60}J{(*{ Rato 

~Jk \2 Zl j/jtL 1 d^Zl^ iSd^ 
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If 6U*' & if"-C > &> i&'VJfl 

-ftjii>jZcr f <C{i/isJ&i\)r 

INCOSPAR 

L (\v\L K> oZ > dc J- 

lfJ\>/J\i > iLuZjl'<£.b<C Cslsjsi^r 

J&\f\ 

SLV cL<£i-J'J*bfj%jl'l-b£)jif' 
i— sb jr*\ii> j<£ <l~j y>;)i L-&Iff'/u&lr d&>& Je»£f 

<£^sS(Pane\s)oJ)iJ*j>iJ5fK'>jJs‘J4.j>iJ'jtb>iil>$ji<£ 
fci—sb&)£- Sp\wffci}y:jt^jtlJ'i-iJ r \fiS>tS. J^«=->^i5y^ 

}&/*<£■ /!jj)bly‘j biJ^t^^jixijnf 3 J^i/<jtiyJ>**«./>yU 
?* & J’£(jvj'*V£_U j ijM ^^ycLU-CbftUiC (/i-l i\f \l 

U&eL'&Lo&X^- J> j sJ&j&L- L ^ 1/ 

< •'•’Y ^ -f- t>r bc/^ijifiuZiJix d 1 /*^ 1 J'X dls-* 

i£J^X-ftSjbsS/^^U>- il /;d’ t X^ t ~- I'fjr<=- 
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\sr'-U ft ^L& jA/ Jr Ur" l U»*i£ Jf/jyZl 

w»t/-(4 Z-/*C>yli> vl** <=- U>/<£ c/> iUfwJW 

w I - >f (£/ U jXs3> %J< y U^l)£ t d 1 * i * d/- ** d 2wi> 

^ ground-launched tomaha^^ JUJtTf- 

-<c_ j/rw^(i>«j^^3000jy>l Jl/'-f 1 TnjtJij Ji/y+J V 5 ') 

intermediate range ballistic J"X d^i/^'i/'Jk^ 
2780 1500 A^e?' missiles (IRBMs) 

inter-continental ballistic missiles (ICBMs) v*i 

Russian Missile Development Programme » 

A- <£. <L t/tC J hi) J# 1965 j»\A 962 

<S^i t£ < Jr+*<£. tjjPbfjZ Jl, l**ZL Jr* \&<£ J)j i i ij/L 
Surface to Air jZ )ijA {j‘s. <=~ ijt-iJ -{f 

^J-eL <££J'\v<L£''=Jb 7 duj& j</^Missiles (SAMs) 

~£-Z-XzJ l 6 

RATO 

£Lj£b?t)\.jcJ.£-L.f\y*\e^jZ<L~A'£LAfbcz~J~h)->f*» j)I 
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cAj^ijC^-y t £ c- U'S/'£*{Jx j)l 

$i#tjvbint TilpatRange JvL. Jl>. b^/iu 

o" l/S^‘=-U ' , ~£~RATO iiJJtfiA't 

£&^y/tJ75<L ^UWlCg^A i- kQ^ 

if • / fa. ji f )c&u' , £yA)'t' 

S&J*jifj\jtfjy±4-j\/dy( 

Hollow ^ 

:f/>>^-<Cc'OjK- < =_/Vfen 

(**+•£ 

(*& 

& 

rvV'J 

J/£53>_t>fyo liT(J^Tyyyl>^ly»ylyY <Lly(/ ( 

Jlfe If (J> fi-f- l/ifiL'P')# (£) $ 

& it* (3 VVt/ 1 ^ -J-rf \Jj 1 7 % S*>S'Q—.fj, <y )\jf\ 

?l/i &\y&£ r J*j-Jtg\s£~'&) £\/§/{)j!\/“ < ?\jii£'ritJ^d>&l 
&y^ i/^v RATO 



jfc/b i_ JZj1 /t &s->* )l vc<<-> yj ^\J\S 

i/vjillfc 

X-^“cT•X’oV'tT-if £cA><t_ 

-2— £#C/^t£ <=- ’£— > 

RATO/ut£jlf ./ o^£ 

> W (X (jf & If 

-'k-ML <£l 2^ rf I—(J^L^ 

J>XjY^-<r- 1 4 ^ <L i/t 

;ift ji/fyi^ 4 <* JjTj^ Jx»-> w fir *>« Jen Sc^/rfcJlfii J/" 
\Jj)A s jL*. (fiJlS'iJ^L^IfLj&[})_)//&Cc&S'Z—b llflcllUiZ- 
~i-\e\/s)z/ijjilJ’£{Jjb tr ,l? j )l\j£ If4— 5 

• )Sj£&- <£. tc J3f)~ c* V &<L. cJ’W 1 J~ u*^6j $/ 

ifi y/SlJ 1 ^ Jljyic-;&><£ (JjV't 

LOl^/RATO 

ljZ~{j!fJ>l*‘ J/? 2 _if 1 ^ 

UP» i- J Irf 0 /-f jy - fu>fjju?t<h. j 0 UX?>< fy/M 

jf»A»L.U^-\£ l/ ( -cT^liX^r-^-<-^T 

_ VJjfi'/y i\f\^ I b il/j I (/" J?\Jr^i£c*j)/ , $L-J' 

£- (i*>£?-& uVlfi cJ’d*i/c*fii iSc^\)\5A)ji 
/i^yjljl^ol^cTJ£*^ i_ll(X c/7c- ii;£ j0*X 
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LlJtL JsSjSJ ISRO j*'C*jJ$J\si-to<iL/*>Vj4r\J v * 

L JV> rato<L{* 

(epoxy) i/li l J\fyi l» 
l) } &yt - 6 tfS 3 if'd^ (us J zJ> J^ 1 »^/C^dt£' 1 »■wtf 

>lf 64 <L Jt Jrtfj U»>^T .\fjL ££\J_ *j l M £- &, U ^ 

20^/lZ^ 
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JvU lT satellite launch vehicle (SLV)( 

£J f\/J4t JL* 1969 

<L o/f T^ru-Zl J»7* Jj?.c-j(jZ U 

_<£ If 63^^ t'd- 

t S'J~‘ J ij^ ^ JUf 

*}£$ 100 £ ( jc> JIf) i/Lu, 7 uC f'l tfc~s7. 

tt-/7. \/Ji\()Ji-\.'jZ)7) SHAR Rocket Launch Station 

<£_(.};£ hs7*~<z~ C btjZskitC. 

Indian National INCOSPAR 



Department of Atomic Science Academy (INSA) 

Indian Space Research Organization c2C Energy (DAE) 

JT» X=5* \j\f£hr Jim. ia'/ iu 

SlvJb'iA 

L SLVJ> b^hilSiJ-JlM.blstfikiCiJt-l/ XXb'/ 

X*jX<L 

4-J^Jy-bi_ r XyT-^l-£.^.> < _Yb'Y^ r 'X'^C l 'V‘^ 
<L- b J11 y (j£ i < f\£ jXiiI i> * iC-Xl.> £X X J v l 

l*V -i- X Xyflfr- tfjrflUity (jC ^U>X Jyb 

£- l* 1 lTc<< u t/Jir'. 

-Ul/ 

sUvV:»dt 1 iX^IaJ/z^iX Jy^jc JX<L <j£ 

kiio i> i. f 

lSlf‘(Pf£*Jlj}s (Zfi/li- wiX-X 



<~j Ifl fi}& U i}Wj U/'f '»/ jZ’fjxLi-J'ljirt li? i}fc~.£jZ 

4LctL~ lisf/fiff 

1- jj^L. (Centre Nationale de Etudes Spatiales) CNES ?. 

£. S^,U Diamont <j£ «LUi/l, ~i~ <_/( }j»\ 

tjls. l/U/'f v -£- jOif- c£ .///<£*/ -&- t/>) 

fa^£*tiC>i£jirt£?fiC£§L&iuC^*4Jl/-S^ 

/ii/ /i-t, L ^<Y i ff 

-&if*tJlJ>j^^s<L-£ filth J 

(i>U fr^r~ f fr**f Jjt (/*l J)l £. f&fft l j\ti )I f j)» -(/" 

Sff f \J.~j>ftj )/c— jifff%J~ b^J~ - 
<-/tS<L f ii-lf-- -i-if fjyfj -t-J 
<£_ (j^yr ti’JrjlffjftS^- ->4—f~ ffT^<=~ f > '/Jijfjifi' 

ifr<z~ J'tjZ tft/; U** jf\(jijt 

2— fj>\J.i—j\f-.\$j)‘/jSj / £^'» ft*—/£J<.>ft/i/J^" OiJ 
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(•Jj jSj/jZcJjJj i U'StA zs'I/j}* >V-fc ) 

-jf\& 

uJI/fti* 'J(<j\sL ffSd'r^L 

($Al £ t»t U&Tc 11 <y-* »> ?<£- ft* 1 '*/-Q 

Si- f’ J -AS'i* 6 >• iZA ?*! Jstj\ l. ><£.L~./.U c -.j ><£l *zf/ 

L (M&ijifjf ($ai j\ JS3 Lftjy'W. jfii- 

J^'linJ'tS <k -/£-K £- SLV»^r* 4 L^‘ 

j*£j*/Sj^»~/l>S^S650;>i f 'tS/600/t*Z^^S400 
Diamont BCty^f tyL.J > \}£~L~\)L-fL-\sL.C\\t.SG-\{''* r <>. 



jZ-IjJIj t<z~/4Jux? K 't ^>s. >-£) 

_iy^Ti3U-tj£ADEwJ'?j./ xSX^\jLjif'.j)\ { H^si[J^\^\)\jL\Jjijc\ 

L *±/l Ju^l L/tif j* U /<£•£ 

jl5^ -£./)*}; if\s 

*jij<^l j- <Li yi>> i/ift J<k_ /^.jj (/J Ju- 

-£<>% fi, Jl. iiJb/4 
.i£v SLV y *i£v RATO w^> 

<£l (jyUfu_ 3; tJ^ L/C L3*i 

6^/i l£* £>}-{?&* 

TERLS 

{jfcJ'£$/ l -iLj'i\yf)\.\3-2—bi _/l feC_ 

l}/o t£*u£l J }<S Jt> IXf^ t ty ■/l/*<£- Jrf JJkulc/fyyt o'/H 
£»}£/&i)J~}?s£r t t£<L-J»fk*£l£{}ty;\s/£)S-4L{J$l/\r 

y/T-UXT^ (JljL i;f IlyO/^y J”»U/£Jyt C//H 

_iy tj/CfLiCvIS' Polar Satellite Launch Vehicle (PSLV) 
<£ i_rr Ur <=_ StULjA'jiSjj? SLVs 

Defence <L DRDO _i£ ^ Jdr S}L^L^/\j %> >f.»\ 



£j&yJ- Research & Development Laboratory (DRDL) 

£ Jx*£^ A J yj£*s itc wTt IT it) 

tsJ'iS<z^ , j'j><z~d k *> L*y^?v L~f-~£~ d$<L~ £££ J'<-C/’/i}\j( 
jl*LU-/fv.(/it J *f7^\&i '/1 j£ ^//T*5»JJ ,jtSi 
i_ fi-iyi L-iJ^ 

lS<zs < /v->«=- J k L ty£ v <L £_ v W «<=_ /*£ J S' t JL <£l 

-/i?w-^L»U^ Jjy l <L ^£f£l/<L~ I £<£>)-£ 
l}\M.tj\sy2)S-lf'sj}\ ; fijrXj}l\ib/j)sl~li)J : A£dW-'^yi>S-l) 

S ^ w lf~L -U U^£ _(JI_Te y U I. jf‘-£L 

<L £ £i^ui JL/\£ \k£i- J/./£ ji* »,U 

- (JvG> $$•*>>.£ 4- 

f^tsis\£< r X -£~ L-iU-J'jt Jit jUjOU ■/*>/ 

0W'l^>s-&UQi^JjZ^{ft/Ltei'JL-tfSc/'d£Z-xjZ 

&Af LjI y i \J'\k‘Jy r i,U-lf±j.~J?Ji «=_ cf^/tI< jv<L 

lV> vfifji j^jilf jt>,A JtjtXiJ 
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tj l£vi< j/ -1 Mljj If J U<£l o}^Jy^<L. 4s 

4 «L/f% Jt'M* *zSijj)i \S'J&\£* fc/Sust^jIa 

tfs j£<C t^cL » Jlr>l 4^sy j \*.b\s/*isf-Jl 

»hz~^>S i /^it l)l>£- jil&L I 

(jy^f l J* <=, ^_iL J/ 

$s <*. f/'jijjw tb\s/i>/ JDxtrL j^y^u^fiJb,^ 
yi Uj U^-e-OsIfUS.IistJ 1 -/ U yCi. t>r iJ t»r tfe/t/l* 

: u/ ; 'i_4_ f.jLY.A^ t* V 1 1 

£-\J\{}y. b\s/£ss \jZsr>.£. U&s S^S/; S 

z^/30 ji >* £ wTi ^ j^i i/ J^.ts i/^ue ^.4 

Jlr<£. «L-<* 2& is^Jufi d^Jteb jibfjxy st 1971 
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L. t/£ y i/iil U^i <L jt » > yif Vcfiy! SLV 

t> <L jy4-<£. i- fe- ^ , i 

4tiyt3f\sW»y*» JvCuPl Ifaltfy > (jit /^.£-L.~A<z- lbs 

L-'stjvtfJj-c-jjfjZ U-v 1 (jk OU-^fjy ~A 'b'\<S*j «L 

(jly%K j>I \i*J.\* c-/£-\f* J* <mrS* »’• 

JiXjLL« 7 l^<£li_y^"o>/^(/jWOl7-^)yc , -OB»-JU* 1 
- J> yO- t^Jy fifi- lf<<L. 

y>! jyb c/v 22 jt o JU it »1971 ^ # 1966 

jy^it kJj^ts _ U Uf £/»>7 *_< /c<< y^f >y «L 

t/V,i_ * JJ Jue b Uy^fjy £,.A Sur&y (/V^i ^ <L 

L SLV-3.j/<c_ 4 /& - A * 4» * tJk £- U'> 

4f1 >/_Z<^<L t^»1970^»y If lTc>yi^^tM 
\SXd > >/**(. Sffjtfyij&'eL- j He- Uy*\^Jy- lAUf Uri tfc* Ujy^y 
—4- i- UV^*- \j> tic) S>il tfC j4T(^iI i_ - tA" 

is j£ ;i> i j&'j' s' i<±L c~ < <L ’/-y'- j *> i 

L^e^^U»~A^ iM i^J^y 

-</J* 

l/f V'Ajjfj -}^/. W> 

«£ ^?jy <£ w Tc, Ui/4 ^* L£l VJlrv=_.*^l y\jAix l> 

^4^y u r ' i- ^ t/ i?< 4« df *V V ^ ^ ,2 - T< ^ 



\ftnf\£'^<^^fy f^r^ ttffAjC-T "ifc~ tf'l' 2~i i-jA-Ui) 
S' (Team work)^ if U-.b/j£vU' l?> <L f'*-^ 
<=- o2?fL-j?.fof){%\/./£- Jtf'.L-jL -£- 

ffs. b U/f >/ J^~c~ (tf'Zs'i) fb, ?.c~ cJ**n iJr'fiG- l*£ > 

J?\j& ^ U* f^O U^-U* IT'l/'U (i t>^ 

- fiA's&CL -•<=- JC*bj&l L^IjsI 

‘ TERLS jAfu tf jf u* Jy^yy 6 

‘RPP'Space Science and Technology Centre (SSTC) 
Propellant Fuel ^(Rocket Fabrication Facility (RFF) 
’//J^y Complex (PFC) 
Vikram Sarabhai Space Centre (VSSC)f 

yrt <=_ (>L if-A £ M 

-/kV^'^^VSSCVCri^^ /ij&iA 

JflD RATO^ 1 U^J-ysy' 

/ 2i^vU^Sukhai-16iJh^/^^/j^V£j^rJ J uT 

fc/t Ji dArijfiJ'£>)£(J'A/zt-lf{J\i > Oy 0 RATOjiA'yr 
tjijc~ *• If Ki-/’ l^i/' “U^VjA t J*<£-t/ l>jyJ>£ <L~ 

-6rt-)y'/ifsiJ-6 
jAd&ijZ ’j'C-'iM d^tjybl'/i-yj. 
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<3 fit- X-Zrct/** INCOSPARyjf <L/ 

JkLU/A/- \S- >Jjl> 
Sarabhai Geigy, Sarabhai Glass, Sarabhai Chemicals, <L 
Sarabhai Engineering Groups Sarabhai Merck Ltd., Ltd., 
<<LtiS-c -Swastik Oil Mills 
Standard <L ft ^ i-L i/i? U** 

Pharmaceuticals Ltd. 

A?(7i*j£«ij/ RATO -y Jlf 

JAaA J"(A* (J 1 £-& 3 c P <z- i—f 

RATO jp'iA -<4 350^(71 Jl;Tj/^ 

JtAjZ—Ifd RATOJ^WU;/*s/J Jl_»17000 

-ji-^ 330 °o^" 

y<L 6- 

Ub*t<£ fi/jUjU l /// «i£v l ?j&£r‘ Lr U i J |£>i J/ 

Zl f u£*b *o & A/ fi/ij&tC f i 

{fa)<L VSSC o^L ? U S' SLV^ - UL>* 

'-='7^ - Jifjbf y 7{j l£’l flints jUffa y_lp »>(7 
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\fjXfL X£~( fiflXij? 

iK jZ [frft'tStfiSiJ- M U lj s‘bji< J'bjps.i-eL.ys: r“u\ *«JP 

t—/)} (f-jJi) L-\£?. \J)/z jf/s W^sQjtf t/<=- /• 
dd 1 ifi L-if‘X\JlX. -\Stz- jSS^IfJ^^JIr* £?• J??iSijfj 
- uXir/Sz-JC^i/urflis 

-l/(/V^l \Ji’f/j tiX/ 

<=- SLV. ^ > tA)/y J,/■« ^ <L/J^6 > J,V / SLVi/fT' 

wvj/'lf /f*z*'>s.j \jHX-{n bS 4r J ‘ } *—- (w-- - ' 

X/4- X Z-Jo/U^ J) X X\ filial X. <L ( J\“&x 

t\fJLL-X^Jr'j^ez-£Z-"'.JL2-f[}>/»'; £^yjt>/ 

J^vjW 

UrC* Xl»>-c- to l/s A liUc/lI^-VI^ jUVI u£ 

Zl t^.u? X ifX- u£ t/? z~f>z*}(} \£ 

jt jPb t-X^X ji ifs> s( 0 ijJy/» Sc- txXftfyf' if* $*£)’} 
f i {£\yil&\fj)XijSjr'0S>)\y\i:jj:Z-rt\f’£L\*fJe-£4'.-c-d* ,t 
~if<JS>XX c- ufi&ijZJ'&z fi 

j&iZ'biXi}/^\5>H i fifj/jfis yJ'tJbiffXiji-iji 

1 W*iJbi\ijXjj\<z-£—f 

Jl lit /»£- \J-jf, tfX is iJ\ s— u~ 
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- lie.—tff tfA . £ , . i—f 

y^/ 400 ^/£ ^ ;/$-> u f •# 40 w * J* M slv- 3 /r£ 

i^v^^Vwi/viL£ j>/^£ *U<e- 

i—••>/'•• , ‘£-o r 8.6-4 L ;: <;Jv*m£?>^o i *i)^ ? * 

./»<&$J^S 

<£. tf 1 ^ ~\X>? JJ Xj> X QJ* *x&t X- }L~/£~i^ j>\ LljJi \J^h 

t-l/s} 1 t^>j\s'Wj\f)?JL.iSiJ)y'»b;)l{Jf / ‘\ii)t£l* J lzL-j) 

tU^y^iV'iio ,, - /> '(J*SHAR 

-i*/ibAy j!* 1973 ^i,>i£ jif'ir/L&H ;ijy jL'T^br 

XtshH. jM! (J^L i_ ^ 

l/ 4 - dlj <J> 1^4-. i (J l£*l Ji- Zb tVb-£v ji it'Zl 

>->< ^ W-^C^U^ {jsXt b> Jfi \s‘ Jy}/ i < t /yy > wi/f> l]>(jyi> 

t^iJ^i>uybcrV;i7</1Z' 

* - 4 > 
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SJjftJ’c/' XJ (31? 5 $/£- ' <£, jf .£ S' 

yO^LTij^^{»^. << 7— t -* " \J*iy -4_ if c.- tjj^b 

-£—&If w 

-£-fe <-+££■ i-f<L<£ £j Jylf /i/ ( 

-*-<)/i,>) I'jr'll' */ t/i- > t/>l 

jtfj£,<£.iJ^j)ljhstJ J lj'iS SLV-3 
Jy^d_.^C \/^y'/^)/jbyJ J \.jb)i J^V V,i —/u$c/5^ 

_^isy ^U' iS^cfc iS/iitj)* ifC* 

S&jf/’Suh i/Vyjl Jv# 27SLjt£L SLV-3 

~ J?~^f^\Ji\j f\ -£ \J 50 j}‘s£ 

ixrjfhtf{$*<&> x'<j'i}M'<Jb s> <J. <cn* 

jtf *>St<£ <i^U £J <L Jtwu 
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/Li-fffi&jfScCs^-ifku'Jlf 

_tr> tfj&*j?l~i^*X'd\sj}<Cj*jij:\i}?Zj)i[}£}/ei/./-<C^jL 
j£$}\»> i J ?></>-*>. Vi ijA l ijtciAf • Jc } 

Jr y» U/'«r^ -<f- tsrs cfjj/ifu 1 -' 1 * >J,} ^ 

t’Ua.i /;UI 

_W’ jT>y!_<i_ irU 

</>/£ l X Ux </Ckj<s^ [$J b^ ) <£ff If u6<=_ c-> Ji/*il 1 

J^ju-'i/Z j£ j'&yJStftoL SLV-36'-^ 0 *ffcra iS 
Augmented Satellite JjyiX/ <£ 4 ^ 

Polar y t <jf )t ~jlc- j/^> i> J".i^v Launch Vehicle (ASLV) 
j>< Willyj)i(j?iU/■<£ Satellite Launch Vehicle (PSLV) 

£?jJ DRDO Headquarters Jt>yiy*r 
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L JS S M L <L_/J J J&t JjJkts SLV-3 

£* jfSL.fr •(*£ j*G> t/H' feitWj)jtb\&£ £»£ 
<£j} L &>£ c U jf C. l>7^ *OiCT» 4>.Jr^ 

-\?tyiiZ~ ij 9 C/ J lvjyi*j li T1 

y «LAy lA/u^JS {j! L w; jI t/jlC 17A 6 ^"yji Jf/ £i/< 

uC t* s'jfi j/fOi fC^ c"-^fc »>j 

(tfj£\£ A A * 

li-A uS*+J&u!?\(z~ 1 ^ 

> >9 1 C &If liii• rVVc^*A<4- 1 ‘ If yss.fj *'< J>? A'ji/’iSd* 
J17ii z_x^>tS*9ju^ cAk»> 11 u~-*^ £\j\->^ 

tfiij 250 J»ioft* J-U*t-Ty SLV-3 
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/l) c/j Ui't 

YcJ'iS'teL >i£)S f\fx(A t <LjAiL JtiAle-dfsZ-W 

c/'-^ j ^ ^t-^~ v 

SHARviiVSSC/b/d^i^^^lf^'^d^^-^lf^ 

if j-'/J^ju^i/cT 

2. £ c, u^V Uc, 300 <=. JV ift/ ^lfU5U<4»^ 

^-44 V't/H 

\J ri\s'■£-.'> <L- jZ-Jz.J't}\s:j<~}J’\£j&i Jr** 

O l JL/s^b* &** c#\ J)>j*-i y >-lf 

j>J ipt/ u’^ f* U£‘*«C «^£vSLV-3 jZJ'^zL 

-jxofjj,f t/j/X^ A £SLV-3;> 

l/jlsH c*0s. JA*>f\2bij)/tbiJ’ljjl-<z. O'if Vjf^J&L- ft jui 

V* Jl? 4> J J^76t > 

6f > '-£ f jt&/. jt <Lts 

U ^ l*>- b? J-* (J^ *£, 0 U-y* < O U/£ t£ (jrf (3 (j'Lo^ 

<3^i^Afi ^^./v-Cb^jt 

i£.) l/» 4- \f/{/****> l w-'il 

U^ 3 ' 



- u/; in oc> ic^i c/iru j y» »c^Oi^» 

(3>r U" 

-»>t f>y 

tlr l//to J#» /£* 

U'liL/J’ J* L>/^~ ^— >lS\j^^btU£j-£f&»itS '-£/^I 

ljffltf.J^^l^u^Jj r *» , >-tf_ (/»i? S'wf/#i/& 

j'l/tL. <L {'*-/ C> -£_ Jk £>;)/’if Su >- /, -'> 1 ^r*ft* e-~ ^ J* 1 U’S^I 
ftft 1 Js. ‘Utffs & v ijt j i)) tb<L~ <k~ £>[*) (^ ii^ojj>vto^ 

t £l Jli^-l<£l {J)j\j)b}l{Ji^} 

4- <£ '**-/*■ V to Uto> ifi-U £ j^JtjCuk 

^K. is <£- <J&b'jtL-f-L- OvU ^&s ( yfiL. tj^sj)\<L^ k s. OL i 

-£—>io:&£?<£. 4r<C.Q>jbl6A ,J ^‘^ l S^ 

(&si// ij#\j\-\jM*fite}££.L S+:6 SLVt^wi 

5TL (TJjcVJ/'-o. to(jd! oOVZ- l* i \f&£c- tjgt I tr. 

jtouo^ tlf Uwtoo, (Avionics) oi*/ fcijZ 

c^eu/^S SLv_t/j?if Js?-Vu^ufi 3j?/> 

U-tT t £- 0 *^ 16 u>S*'ij&dftx&fj bsnJL^i <— £*&>/* 



81 


*J 9 J* JbiPfUSiJ' 

Jl ij/tfisZL 'Vjtc- t/J^y J>j U 1 fUfi Jk; ■>» >b/ c^« 

j/uifyf 

f^s 1>_Z: oc ?A /*- >/*$- W b J% bf 

SLV \J\/. 

Ju^J^^vSLV-l6?> <}L'l~fLuZ('tisl>b-y'L,i,/ 
L./j/'*zj)%^\jb<-j&£ {fo>/ 

Z_ / C?w l j^Z_ ZlwK'/tj iji/ly'jy ii>4 <£Jj&S *£ U -k’/' 

Zl 2l-0 jj^ i£ iCi/(v J U^fv Sj/vjI (^/t 

- (-/* jyCk?.^ !>*(«£ «L/JlrfV 

y ; jfc i U 4 *' 4 -£ V -* 1 *»>£•£ ^ ty'^<-'( J 1 

{<J-\jJ'\jJ)\C r fc/Uf yZ'jl/f.Z. ttU)li/’bjC’l-C- &J 

(jtiyj^r t/j* i/&b}&ijijtit 

*zJ'bf’.£ r (jrf Zl ‘C/^'S'J>>[ Jy^U 1 / fS/'b 

-Jl<L. if <Z Jlf*"teL jZl 

(**-'*r-(3 If li^Zl jj j L J U U U If \$m ^j) Jjy Oy U 

t>f / ; 121 -^JvU/'O^lf wXl_JjV/y (Jyb>tlf <L 

<r £\jy»±rfj>/ h y (additives); V(J iMcfeiuAiy) L<^_ 
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Jk't ly^fl if^yfilf Jyl-<L»yyU (Ja iJiS tyf 
\SA , - < j~ fe* ( ^V/ (P")-* 1 ** (it* t/i if L- \s£- (s.j Jr** 
<i£y w iy\Ai- y t f d i j-~f' t J f 'A&- *-> t Cmf <L l j{ji/ , bJ-~ <«t* 

-ifcfejf 

W fj^L.stj'C&br* / ‘iji)j>l\ff^ffi/jXi^yin 2»y ;?y 
(4ii ifji/^i ^.;j> [t .fyjf* jfff1 i 

\Jif^C*ijiiji)f^'6>^>A'i t (fiJlSf^-f 

lc /yji^ Jv- dWt'c/^ 6 SLV/^I/*|J|>4- 
yy-bGf (j3i/b ^x (j\L foyitfi-*?-' L. '£. vf/.i l? 0^ 
-^yl/&Tt/ ( f^G- <£. 

ft&JP'xJt 

JLJ 

($*€ 

fbffAjix^fiDRDO&ir’i./fflifibsSLV 
Sjf\$f L y/fG^V 

RATOf^jU>£-j>i\/f*J)/‘»s\?f\\ftf\‘AfyJ\£-L<L-jU> \f 
ftJLj^Jf'iS DR DO c/^y t ij* <£- yff'Gl w-£v i/L i/jSfjt/’S 
ISRO ijl^yifj^JbrfLfcs^ix** 
^ -/yC^ wTii-> fjC\L,\f-f i_bs ft/if)/;&>! iz-ii/s/f&A 
ft ff^f/SA-2j'txf if* i/yy<Lb i-Xl j/yr^ fj-jf 

yyf c/^V ifw-1 y^tl f~ J)/^ i/rU'i's if, 



83 


<£ > Ur* -<£ itfv v*w A*j&-vO* 

tj&s±/iAc> l/x *> 1 ^ 

\SjPc2L 1 f t>£ JA£,1972JviA^< *-Jl/1 If> 
Jj-Oif \)<L- ij j>f 

-iS'i\*jtj2^J)\Sjj{j[f)\ 

U L?> $&?*&*- £. k A\J^iS 6/^l/ 1 l/if '» 
c^yj"lt c* 5 '*-' t-lf[£;*—> Jk- £/cf(J>V fjjt J//IS j*^ V>* 0 
JJ l^jA£y>.>Aj <L (jy'Lit 4- V Jjc Uj? j?iL Jft £. 

jijC^tC. ij/i'c- vit< (X »ic / {jf o'*-c i/ ucy"^/■sjyLiX’ 

lTJ^JV^—SL yj 

\J)ji}_MO \s L~ k; Jt?*4- / j u 

-lit?'* 

^i>»£ J^Lx^ lAtiX ^i< RATO 

{? r-(^ -£ 2^ fif-£<L L V* J5 * V i I c. V l/. i>i ^ ^ u? \/[c&Jk\ 

tit IV > U &£v cJf if-[/jO^ 0*4-j^*dSd'/titf 

^ U cTc^vC/t U XU xXj il, 197 5 

yjisfufite.[f-^./L DRDOvili-x^^^Jx'iTV 
t-^if 6(^£ 4’0Z'-i*&)s Jyi^Jv/'J^ytf jTijci^vU'cf 
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£»•>- jJ>y U ticjjj* \tfi£\jt{j'?ik<£. jii-b^j&Mi>£+*l'iStJ' , X 
yi’jZ i/\S^ JX 2—?■*-Jf &l| yi \{Jlsj>\[ fcfr’j f(j cA<i ~> 

-JiCJtylff'j'Hjlfiif\fi 

\$/»jjC£LdCJ*'±.f* 1975tf,r?/2>ii/ij£ DRDLJ^ 
jyiJl/v^ jUvjfuCjyjjy’/Zl (jJyO^L ^ 

hH. tiyO~ *‘ Ji? cl^d- < l/cTlft/fcgrt J I 

l>. i/4-^ i t ^ ^ U * C> 9 A J s li^ >' 

c£ 3 0 ? ^>^4- J> J'Xi^'yjL > W 

*jj yoi/V (jiy*< (/•/— (5m\ j> i 

—^X 1 

-«£j>»Ox j^AM-Zt:(jcf 
- tO» 1973 jC«3i l^li— ; i>’i (^< <L- ^ 

c/O^ id'Zl wTi<L> £ wTi<£l jr* Utl c[ )<£ c/’X^ w Jc/* (/iU 

<£i{jL'lfiJlf:jZl— IktC jT'bjL-fi & 'C-r’i 

U~ ^y>j^L/ *)£- J^-4 Ju^i— DRDL >i>y i>y ^ <Jt> 

J^yO^ ci f•{**&•*->£- ijj l^vi* J^lSsy iJ\&^f'tr'CL, <•£ 

-l> 

cJfsiJjtfij£ iS is_)cfiy>/£^<£. <j fi<L-> <£ wC*X^!uG«L f'* 
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JiZ- VSSC fsiS-if^cbjtjil 

dy^yi»)Z-xj.ls.&/Q£sj/iSff~£-Zia>sji}iMisJ/'»iL-*teLto' 

iifLCt&ii-b jZijAd j* t/i- t-2. 

Osf’-s^tZ- fl 

J" y »>ji y (/< 
t* ;&T s' iA /' 

<=_ Ji ^ c/; th /» l4 

cJIft^LrfC ijjjjj* ffdt 

-\ l jrfj\vjd?>sj)li}*tj}P'j'j\i~'iJj\a-£ r \rtL 
JlI <> uj^tf SLV^-UxtfLt^M VSSC (jiwi 

<Z-Ja>t/.f d f$J DRDI _ f 

~>rU>: T/ Jr'fv Jjl/ , 'i (jOu iix iL If- & £f (J/IT_iL. 

4-£f&Zi^)S^W)iJic-CfSi-L-U)ji:sLtyjZe^ 
L—jblfljZ d. < C .>U>l \J_f"!'<z-1/ 

d U>^j w|> Zl ^ 
jl u{fy fV J^‘ 

/ )j/s dr c- 

V 1 f /U< 1>C 



J&ifukgj'bt-A. tU if 
-OttOCt 

lAA/l£Cs/^Alkl 

~^tttdUy , )\£iJh)iJz}[£e,lAtJ , \riSjAti' 
u£i'<L.\*k/(i?\)\rifityLu£2-xZ-fff4 SLV 
jfi'sC. tjx?\sk—iijZ ij>x&<S 

jA>y tj*&J T y jCi 6ut'yr v - l/2_ Zl £J> Jt£i 
ij^ L U" ^ i— t/* -1 - If L/cJlf*'ii.(J>< l^r? 

(SSC)JXr^A ?<- 1/tAi ffy/tSCtfa* u*A AA 

&llsjii / >Jyi£vSSCf*J'A£^jAjt-jZ~&,yl f JjJ' 
bit ij/cj*. ityjj//* fffL££. 

-<£ 

fJtrf'Jt fl> <=- U $< <sjf^y£/\j tf J^y t / 1 l/^<-/ Ui 
*j£<£iwjl£<£l Ax r ‘~ t M'AP‘ 

t? v ur ?<=_ i^wjivZL >/j<j*±. j\ j/1C: t/ lJi^cKjCi^ 

d-A-dy’^^- 
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Jj) if\I +j/*c /Jjljj b <£_ J lT c>)0 S?• U /J/ 

>041 [f- t O^<LL ci^' S>:-£* u*jfc~ 6 j'>£- jty 

j l> (i-j < ; T/ u-Zl jv j J_ Zl jy j* ijjj/k. 

-j*t/j\piij:±}ro'ii£*<j* 

ui> i_W l/ijv^ii tU* />rv)( |^i^>l^ 

*4-^IfXwJj^wjZl (/'/• C^-lf itfaj fwlJ(i* 

J^(<^ i? l^wXl-^ ^ C/' 

I- If i/tfjlh jf\lh.f i i)J'<^. tfj/jjiJ* Ji ore _«£_ 

ML.'b hr 

J^J^lj) , A<hjLL.fjj/jr'&HijiiL jCi/tc- ihfbt 

-rtptJt 

Ji\ (JU>V-rr 2^)f<L\?<£ Jy,j y*Z-/(J? L^l ^ 



u$\X . 3 c~ t /-4 jjfd 1 j?-£- \jf~f 

f ot/rioF* 

fj>A k- ^ 

- U?dS'*^ bSij^t j?~»y \ f ,tfr > J ’-VSSC iSu A^ J < 

^£(^^<OhJlf^JcLfjfi-^j#^jj, f £jifiiSRO 

J/j $4— o^ s &jd<z~d , £'£if>’&( / 't‘-£‘zPif'U~ i/” 5 «jC vCi*'' 

j£ ^ tr»jlT<^_ Zl t/yr * t>* &y^t/ 

J S' t tA/ £/tfd ;|> l Vil i 1*4< Z-\s£ J*J* £L 

l J^<J^e>-d‘l£b*zSlfiS£j\‘fdj)t}\.jJ\s £.1 (jy"iiyfiy <£i 

^|^>i»c,UL>-lrT/^ji^^/i <£ c/f-tUif^/y c/< 

u^ti/i«Ji (j wT/^i f^i u£ v-»» <3 (/ 

^<^i^^(Caltech)J.yi^L->T^jc:cf^ 

Ij^tiyl 



L-hiSjiib-tl ^^^fiji^^ufijZ-JLL-biJliisjJiji) 
y j^jj^AZ_/f'5'l_t>^J'^oirjiiJc^<i_>i 

c_ ffuM? L-I O’ ft/i’{J&Ji I (Jxkv 

iSiJ&y/ ISROwd-/c^<l^4>tAl975 ISRO 
Department of Space (DoS)^</^»^ '^/^~( 

L y»/c/w£ l?i t/id DoS Lj'-£- fi>/\j<C 

'f\/L iSRO^^Jjv j r i lTu^o> k>- '/i/f^wtVWV 
DoSt ISROjCt g- S'lcil 

li/kv><£L J^^-l(jb<L.y0t5tyjl 

Jr*" U£‘l ISRO-f? JyOlK^t^ t JU*wTi 

-fiL.J\$j\eJ:JzJ.£,J.~ ; jL (J^WjCvj 
i/f-^/Zl c) L^c/i i^Zl DoS yj^ 

SLV-3 

Management Board 

— ffe- ijr witOl 

-L.fifJ’jjfjyisL1 jyi v^W. ^tu 
ju.iZl^?v SLV 

f- JWW-j $>£_ L.yi&0*-.i-s:*J&'jt'j* r cf> 
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JiU tj-c~f 

Z£jj\c— L.ff^c^fddhJ^dff'i^. ls&kr*r*&lf)/jZ J W 4< 

z»A>^£- £ij 

-df V cT- 

d)d\f J} £- Jsjti iji^ddjitC. ij. J vjvj 

&s-C- \X* J?Si JyJL-> £_ jl£W »^y > Jc/VJ* j3», 

>i t £? y« (/^r i^^L. C* v t>r w (5b < ^d 1 d- 3 f < 3311 Ul d */&0 

tTV/jX tT' d$Sdi?£* L- Jfc Oi -c- Jlf 
fd^CJ’iJ* > s& 3 's;d ,3 J^dSd 3 fu^AJ /> ^d^'if<z---? 3 iSd , d t3 
if A 'fd'-dlZ-fdjff?^ L}6'i ^ £ i-fj? 

tjitf'llS»M (^1 Jyk tt: ly^7 S" SLV I^V>l ^3 }\Ji _/" 

Jj ?<—/£- i^uZ-xii-iZl (/1 j? <£l t/ d A d , A t>t{jSy ffd- d&>s 

£-£jdA d f 'V* > y' l * ! d^ r -^d J~ 



8 


JL SHAR jti VSSC '/if SLV-3 

b7. >' 1 ijjlj£ <S/'■> 7. 

ijj/JTJL f^Q7& jjbJjbS' tJj/i]i_}JCf1976‘-jij&'iiJjhs j)I t>>) 

jy^_<£l<LU(>^ (/til Jjf Jvlrttlf 
• U^iS j V cC i ^ U~ 

-tjfo' 

-l£( 3* liy/^-* 1 £r>^l£</tJvC (f» j l; j/c— Wi<j- ttujji/’ 

< u£-&iS^^juL-oft JjtJ^^Ur^if/byCjUAfb^j^ 
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2£i /.>£* '(/'i f —s «l- y h ijf/% j£. —y ijfjbf- 

^/-Ul (jL?.>/>jf Jv(^lr_c£ 2^w tffjtfji 

So^.U^SpC^-^-l^ drtJ-Zt'/ijdjO’L 

- of 2^ Xlp-/UwJC( b ’(JvC (Tlj r^/iijZ ij*> JU>il 
^'SLV-3/uUU 

Jc/f'Ufi *££-</£ U *i^v ~£fc$ Uv/tri. (*j£ , f^ 

V>| Rate Gyro Unitvfol '/tftWtf SLV jL*T 

-<£. J>4/< y></H (jd jAvrtr Vehicle Attitude Programmer 

-?/&-£- Jy»Jp<c^ ^ITj* & \)'lJr‘{jt?h)J' 

jC^;ljCl974jl)£/24<L-ifclfbJl( jJi 'i : /J)-l/lj ! fJPl(j!('/<L.{ / ‘ 
j£ (/l/c^)yi» £4 »< Jr'liij < k i-L>yr^’jUa?' It. 

*zjj Oj <S S (lj-jfe* } & *!s Ve^ 

JL> 1978;^y i///j£ 

-“SUjtf 

v j/S SLV-3 6> cTji-,■/■» ifi/<£ j?~ 

-fJy^lTt lTc/“ u , ^ I} U*>' l^ i£- wC^*£, •J’lS-'t 
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zJ&\ />/<l jUtSJ^A.fzS/'J- (fa 1 y 

SxljecS^lj/tf(^C-X^A.£[JlJl)eSl*tJrf£* r ?llZ-yi 
( JL tjtfriS&b j>'W J" jTi jU>y>jf c<-/ (3 ^l£ j>‘ U *(J>5 J 4 * 

j»* ;i/0 L./rZ-./fliPi ir'u^J- £ jy (XJx* c/^* ^ 

JUr'wl/^lic^-^'^X-'f-k^ 

or^fk^JUvUZl J^-'CsjjSy'd iyr>C^*iJX‘ i-x2- If «£-»■'C? 6 

<sL U <£l (J-^ 1 liX -S' ^ 11 > ‘t-'V <=- >*■> >*-> A {' J S- 

‘ l/j^/ assembly jig jZ-'JJt UC i * 2- ^-X^-'-’' KV"^ 1 - 

/•> l)UWS> 

(jrZbj><L-f))^L.y;L.f/'fiJ J ‘. J^/u^iS 
Sc- idy-iMi a jJ/>i;'c- J"i\j\fSSdffijj/L 
~\J/A’S'C—/v‘<L—{\stt > £'c—.sS$‘S?\^~Sj>\fyi'^S\sS-tJ^Ste 
ljJhilSr:tf4—jy)).-£.A&\})ll l }/cLS.> r ,Sj'bld t btl» / /;jJ'l4-X 

&>-c- tS'tfuSfSftlSiiS-c-tbirrjfcjt/i'bjmJUji &f 



<j\Lc£AJ k-&-j£6d£?StUk{jr^^j\Sfe,ijLS‘^ 

Kj jtff&^tjZ 3*±- «jf I -<-6±-+£djZ' 

J?~c- 

/ jJ?>s SLV //L j/i-iU d*A k 

X'-iMjr' tv SZl J\ Ji\&\;\$£. J.J>AL j/Llfc-lf* 
-ji/ 

/JdL l/» &* yyO f s' sJ^L ji j£ 

^ < _ &- b uj jt 4. >L >)j\s jC\ j u 1/ 6 r- > t* 1 

vj»y t c/ysi i u Ju^ us <C 2->\j*)£ u*C/ dtsyssc.X^ 
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tjffjt* U$ (jXW cfjl* -£ 

fy£. SLV £~f'yj & V JllJlj! i~ (/»yJ/-/4i-lfc« 

jtjjVf-4-Y^ 1 u^/ 1 »>«<-X‘=- 

tf\sj>L 'f\/L 

uAjb^ :)j\{# isro X <L^v tA/^dfjK Jx 
“vbL&tinjZuf/’A 

y/^1 i/I <=~ f S'- (J*f tvOr^X- (/• 0 c- f X %- (3> 6 

Xv t <£. jA^/Su y 0 ( J'tji/ijji Tf'* l5^ i .jft X 1 ^^ S LV«L J'lP 

c+*siv JtfrlfjJ«»A.XcA 1976 

ii/l* <=^ ii /»i cXi/^i i/l. <£./ 

- i/4_ £ <L AJAf<L&LK 1 »*&$* fj' 1 *>lT 

<=-/»< f L> (jPZSj jt t* ^cX^V t Jjf, £_(<«* 

^ 1 X U-^6j>/’A <Jx^ X -r/yr - 0/ <L Xl sffajZ) 

* -$J-X cf‘ c' x ”_ J if ^ 6 fA 1 < i/1 f TJX* y / | »Z-1> 



44 jt> 

l jti t ^ bit #>*; 

<£}j4Ajr'lfy 

:c-i f{f%Lt£j)b4^ y i! 1 ,l/ 

tA* /f/^k' 

•jr w/U >y w-> o<> ^ |^j 

</ (/ ft* lju" 

t/w^y u!r 1- ji;T i/ 

0$/<— 

J'jr'iyi 

\$i-rfcL}jZ}fxj\j*;.c~££\$\^£' 
jt w^yjf t i^i ifi/i uCHy y 2-./<L yi-o? Z_ /*>/<=-w. u6 

?.J<$eL~*z*£?'S{f^U'*( t<y i/2^y<ybw<yc/*t/<i-'^-/^ 
Jyv - l/x 12 Ua/f t i_ 2-L/_‘k_ t>0 <=_ 

\jf'LjS){ C<£l <^b 
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clljl) si 1 ^ Lf^t > 6 J3 ^U^* >d&'^.' y ' I? 

sihil ;£lj£ tC l? ty'j'S'j! VL. 

1 / un m 1 j* l )L L j 'J<L jt/<z~ ~ jzsitSu'S 

Jx 

£, / jflf U JjaivL. d. SLV-3 

-fJii"dL- / ‘ * >£*t->y^djl *£_ tx ^ > I > •*/«t->6v 

^ /i «=_(/!. jffifjfift «>tu u r 'l/ii l )<£ - (/jCd; 

(Nagarcx>il) J' | V>^-i^-L- ! x Jiyilfjldrfj't, t*~hjj£s) 
£■ If/* 

(/l>t fr-JijS'i tfij/v-ifj/j!: 

ip'f J^^J^/Z-dlxj^y^dLu^ C^J 

lAiX^d 

i_ \J^<~r~ U 1 "* U~{f~* J >1 iJlS.af) (J/'Kii-l 

mi? o“r ^ ^ ^ ”/*• l/» <l jc-d ^/i- if«- j' 

u? ^ ^ X e^.v (jy V b<i_ 3I ?x<z_ ./ t'JxJxf^y J^y £ 

i-d^f<L\J$<£. kdL [f-L. 
c^«Lxu£ \j*»\£'Jt/\di}Ji'i-dL'AHA j*s 
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j ji(j^ 

-i. Z-Tf J3i Z. u> 

<=- ^ p * J \ /j£s jf> j u-?X, 

-i/o dC'tMs cfi j$/i/Jlf tis\ftj/utVjt'y J 

- {\J*tj£. fhJjt/ijj hjj in J2_ <> iJr“ 
? t ^ ^ SLV-3 

if^'iS (Wemher von Braun) <^c^c/t>yfe^Z-L^f^ 
Z-t/'-f- 

jj i)f>\s. jf-J- (-*J>. 6/”'> 2-b J'X V-2 

r^< sf'iSiJ'f U c^-^ jZ/Ci- ZAi-^ 1 jG> U u.'l> £~/6? 

^^ NAS A *Z- £ Z- /Jr^ 

J' ^'Z- J » U c;l> z. K Z. ^ k*V^ 

f'AfriA-A-fef 3000A IRBM^lPy> 

y l/^_ Zl Z. i) u< <=-1 j£ tA»' J C*^ iZl j $u d l> [J- t/t^iZ. <J [ &/ 

_U(J;utt jtjr.x 

Vergettungswaffe SH d*7 .) J^V-2 
(Society for ^,/Z ,1920 JtXtji[fdy^Jr* NJ-b*6 
d^bf/^^U^^S^Sd^d^d^d ^Space Flight) VFR 
j> U ijiijii Sd-b^^/d ^ j.KvZ’Z c/'TtiyA-tf «*- ^>/6 

~\fd 'tdf-M'Jxd'j'-d'- (Kummersdorf) >Jj\\d/ 

Jjc , 1942 k. c~ ^6Jx V-2 Z 



cJrc- j\)j( \t ifjbU UfJlX * lA 1 942^/1 eX X£> Ji\ 

(JXUr^ (Nordhausen)(^r>'pv t j£ <#- iX_ 

»i;^ 10000 jt ijt/tfu’ 1 -* 1944^j^l 

(/v jf» X ltX/ \jfrj\sL it-<££ v -2 

_<£. l Q r ' l Jjy J'■A ^ U , - , 

?ly &/)h" L/jjIJ^hUg-iJ'I 

<Jcf;X>ftjs£~\J \jm L- (X U/-V- <— J ’^ (Avro) «yi i— ^ 

(/Ci- A^'bij 

(31 / LW^ji/ > w^»‘ 6 1 X/X>->1 J >f f^sL Ll/ 

Jxf&\jf& L ^ SV i/jy l& Jy ji Ju J^i * XX 

(L/D) length to diameterJSLV-3i_i/f 

viUyjUAf (jA;<i_ 7 Vir^rr^i;/tft/jj/c/X^AA^k'" 

t/yl^l c \'J»L j\iJ c- L JVv> 

-<£X 

u/^X/i <L l/'v^ £ <Lvi/ji tfify Jcb 

t/* 1 l'-* X ctfU Ulic. I * «L j: 

k'V tT£ i_/>l£i*i/iL (Saturn) 

SXlri- <— w^Ls'i jtfAx ”-£ X > U </ >Xo 

(Not Invented 

Here) NIH 
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<L jf u j tfOCA r^Zl .j/t 

\$j\Sji'kl- c/'iyfijls'fXt SLV-3 >j L.b Si/ 1 

d s W C<CjL Jtfl jA-ft'.Jl $V 0¥&s 

- ‘ l£ 6* \fv V ^ 1 6 -* to - U S/td' ^A <£- /" 

_ £Ul >/£ ^ 

i/x_ 'A—L: j)^Ti£\jf~\.iJ^‘t)sC,.y*?‘ 
-~_ '/lbJi/i L'U: Jj/iC-jitfuifL d/b 

fY^jf*J: e CrrlvCn^ vV Jfr, l/L^V_ 

- A' -jf I 'if ^_. I r: £L y >Z_ iJ'-C- J > Lv'y tv 1 

/cc:>iy^0^-=- fii>d*A JY " 

, *» u r 4. y Z_ k , f y ,< A£/S*‘'Z Jl Z- * d*A 1 J&* 1>- f s; y 

,4 jCh> w-'. J w i .< Ay i w'V/1 A w r < 

y j -ia bid &- Js'fiu**-' dL-*i£.%/\j}jy>{j'\ji?,<i- A< S’ 

A>r /jAj.11 ^ W Y 6 L C. ~zAl > Jr~ i U* j* /j l-/ 

>J \j£ JM*- f^liA -<-_ „-.< 

c 1 li—wi f j JU{I/ I'i'V '> A U-' Vt-. c/A* w-.-i t j ts X v '■*-' ■’ 

-J*ov^. J-J &r~ -'(j 1 AjZ diU 

’AjJA JjwX is&dL 

»Ljtl fj\t< di A-d” $6 SLV jV 
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fJ2>><LLi}r±jJL L 

tJUiL-c- SrWl/ (Workaholic) ‘1^'^ ,^f/jyV<4?^-£~UtcJ 

j* ry> ./^Jv l£ l lr- jZ j'/jslc- J/L^' 

Jo'-> %- E 5 J\5?&- 

rifv^jl j jsjx ty '$ U- «-<•*-C^"If Uc/^/f 

•JyQ; jif'ux*' 1 *- 1 ’ 4 T i- u x»; rjf 

alv 6'^ JVt£ 4- if 4. j^c" 

tf','<=_ \${$ i 'jj>.L>‘ J Js<$i-f('<j£\sL 

4 .i_w srwb- 4 > u- s'i/vsL Z-:i > i 1 ji 1 i 1 * 2 *r * 2 - 21 

jAJjSL 2* /ur ^ 100 /t?80c 60 ^ 25 * jk 0 k- // U i/P 

V j>h JVjf j y,/»f jjw u ^u_u l V 
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Je- c/'t i, /l by^tS; / 



104 


J.C-~l*?d7L. fj- 4/>/4 £■ M 1 ^ 6 A/ L> 

j/rf4 tJ jL',\f.(^> >L /V c »Vc/l£ 
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o'li-3* (BlackHole)»Ut/;»; frx'Sy/ 

z <kl ^L. L. j t" ly > L» VuJ L-" 1 4- > O' ii (Saturn) ^JA'd 1 d'J Z: 
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JWy/*4_.(^_tf_ iJcj/Yj&JiJj \/izJi?iS 
w^> -£-U ^ dlC^'?< ^ 



110 
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£ £ £n jbJjj. £j/( & l /*■ tu £ / jt>£ )^£)j7 & 
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